DIFFRACTION DISSOCIATION OF HADRONS AND PHOTONS ON HYDROGEN
n
W e r e p o r t r e s u l t s on t h e i n c l u s i v e d i f f r a c t i o n d i s s o c i a t i o n of hadrons and
photons on hydrogen, h + p + X + p ( h =~' , K' , p' ) and y + p + X + p, i n t h e kinematic region 0.02 < I tl < 0.1 ( G e~/ c )~ and M X 2 / s 0.1. Both r e a c t i o n s were s t u d i e d a t Fermilab using t h e r e c o i l proton technique.
The t-value was determined from t h e k i n e t i c energy of t h e r e c o i l proton, It1 = 2 M T, w h i l e t h e e x c i t a t i o n mass was obtained from t h e k i n e t i c energy and p o l a r a& of t h e pro=nd from t h e beam momentum, po, using t h e formula %2 = 2 po J2M T (COS 8 -$r/2%). The energy of t h e protons was determined from t h e p u l s e h e i g g t r e s u l t i n g by stopping them i n s c i n t i l l a t i o n counters. T h e i r p o l a r a n g l e was measured e i t h e r w i t h d r i f t chambers A tagged photon beam was used t o provide t h e necessary measurement of t h e momentum of t h e i n c i d e n t photon. S c i n t i l l a t i o n counters placed immediately a f t e r t h e r e c o i l a p p a r a t u s measured t h e charged p a r t i c l e m u l t i p l i c i t y of t h e d i f f r a c t i v e l y produced s t a t e s .
T y p i c a l l y , t h e r e s o l u t i o n i n t was A t = f0.0025 ( G~V / C )~, t h e r e s o l u t i o n i n 8 was A8 = fO.005 rad ( l i m i t e d by m u l t i p l e s c a t t e r i n g of t h e r e c o i l proton i n t h e m a t e r i a l along i t s path) and t h e r e s o l u t i o n i n beam momentum was Apo = 2 1% f o r t h e hadron beam and + 2% f o r t h e tagged photon beam. With t h e s e v a l u e s , t h e r e s o l u t i o n i n t h e e x c i t a t i o n mass i n t h e region 0.05 < M x 2 / s < 0.1 i s c a l c u l a t e d t o be 
I00 GeV/c dtdx c r o s s s e c t i o n s d 2 a / d t d~, 2 a r e expon e n t i a l i n t , vary a s l7Mx2 and s c a l e t o t h e corresponding t o t a l c r o s s s e c t i o n s
, a s r e q u i r e d by t r i p l e pomeron dominance and f a c t o r i z a t i o n ( s e e F i g u r e 1 ) .
JOURNAL D E PHYSIQUE
The t r i p l e pomeron coupling c o n s t a n t was measured t o b e Gppp(t) = 0.364 + 0.025 mb%, independent of t . The charged m u l t i p l i c i t y d i s t r i b u t i o n s of t h e d i f f r a c t i v e rf, K-and pf s t a t e s were found t o be described w e l l by a Gaussian f u n c t i o n t h a t depends only on t h e a v a i l a b l e mass M = M, -Mh, h a s a maximum a t no " 2&, and a peak-to-width r a t i o no/D " 2. The uncovering of t h i s s i m p l i c i t y and u n i v e r s a l i t y of d i f f r a c t i v e charged m u l t i p l i c i t i e s prompted a n a n a l y s i s of a l l hadronic charged m u l t
i p l i c i t i e s . We have shown t h e charged m u l t i p l i c i t y d i s t r i b u t i o n s of t h e n o n -d i f f r a c t i v e components of hadronic i n t e r a c t i o n s , a s w e l l a s t h o s e of hadronic s t a t e s produced i n a v a r i e t y of o t h e r r e a c t i o n s , such a s e+e-+ hadrons, f o l l o w t h e same Gaussian f u n c t i o n a s t h e d i f f r a c t i v e m u l t i p l i c i t i e s .
This f u n c t i o n i s t h e r e f o r e u n i v e r s a l , d e s c r i b i n g a l l hadronic m u l t i p l i c i t y d i s t r ib u t i o n s i n terms of only one parameter --t h e a v a i l a b l e hadronic mass. Figure 2 shows t h e success of t h i s a n a l y s i s i n t h e c a s e of pp + anything. Fig. 4 ). These r e s u l t s , which a r e i d e n t i c a l t o t h o s e obtained i n hadron d i ss o c i a t i o n , e s t a b l i s h i n y e t a n o t h e r r e a c t i o n s t h e w e l l known hadronic c h a r a c t e r of t h e photon.
I n comparing photon w i t h p i o n d a t a , we f i n d t h a t t h e d i f f r a c t i v e c r o s s s e c t i o n s s c a l e t o t h e corresponding t o t a l c r o s s s e c t i o n s (see
A review of " D i f f r a c t i v e I n t e r a c t i o n s of Hadrons a t High ~n e r g i e s " c o n t a i n i n g t h e hadron r e s u l t s discussed h e r e was submitted t o t h i s Conference (K. Goulianos, Rockefeller University Report No. RU 81/A-23).
